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associations between FMS competence and objectively measured light-, moderate-to vigorous-32 intensity and total daily physical activity. Whilst these studies mostly indicate a weak association in 33 young children, the relationship between FMS competence and physical activity is hypothesised to 34 strengthen with age (Stodden et al., 2008) and two systematic reviews have found strong evidence for 35 a positive association between FMS competence and physical activity in children and adolescents 36 among preschoolers using process-based measures of FMS, though differences in skill components 117 (performance criteria) were not explicitly examined. Amongst the four locomotor skills assessed in 118 this study, girls were more competent at the hop, whilst no difference was found for the run, gallop or 119 horizontal jump. Conversely, for the four object-control skills assessed, boys were found to be more 120 competent at the strike, kick and overhand throw, although no difference was reported for the catch. 121
Taken collectively, the evidence examining skill competence in young children suggests that boys 122 out-perform girls at object-control skills, though there is a lack of consensus in the literature regarding 123 sex differences in locomotor skills. These findings are consistent with studies in primary school aged 124 that both sexes may benefit from interventions. Given the lack of research conducted in UK children 128 to date, it is important to establish whether similar levels of competence are evident before developing 129 targeted interventions. 130
Whilst sex may potentially account for differences in FMS development, it has been observed 131 that socioeconomic (SES) status may also affect competence levels. Previous research amongst 132 primary-aged children found FMS competence was both positively and consistently related to SES 133 among girls, although not as consistently as boys (Booth et al., 1999) . More recent evidence suggests 134 that similar aged girls with low SES were twice as likely to be less competent in locomotor skills than 135 their peers with high SES (Hardy, Reinten-Reynolds, Espinel, Zask, & Okely, 2012). Limited 136 evidence also indicates that differences in FMS competency exist amongst young children from 137 differing SES. Goodway et al. (2010) reported that young Hispanic and African-American children 138 from low SES areas showed delays in locomotor and object-control skill development compared to 139 those from areas of high SES. Following Newell's (1986) dynamic theory of motor skill development, 140 whereby development is based on the interaction between the individual, the task constraints and the 141 surrounding environment, physical and social-cultural environment may affect young children's FMS 142 development. For example, young children from deprived areas may have limited access to safe 143 outdoor play areas and lack the necessary family and neighbourhood resources to access equipment 144 (Goodway & Smith, 2005) . Nevertheless, further investigations considering levels of FMS 145 competence among young children from disadvantaged areas are warranted. 146
To the authors' knowledge, no previous study has assessed FMS competency in European 147 preschool children from low SES using process-orientated (technique-based) measures and video-148
analysis. In addition, we know of no empirical study in young children that has examined sex 149 differences in all the major individual object-control and locomotor FMS at the component level. 150
Therefore, the aims of this study were to (i) report detailed FMS competence data among a sample of 151 preschool children from a deprived area of Northwest England and (ii) to investigate sex differences 152 in FMS and their respective components. It was hypothesised that boys will show greater competence 153 at object-control skills than girls, though no sex differences were expected for locomotor skill 154
competency. 155
Method 157
Participants and settings 158
Baseline data for this study were drawn from the Active Play Project, which has been 159 described in detail elsewhere (O'Dwyer et al., 2013). Briefly, the project was funded by the Local 160
Authority in response to a growing awareness of the need to establish health behaviours, such as 161 participation in physical activity, from an early age. The project consisted of a six-week educational 162 programme directed at preschool staff and children with the aim of increasing children's physical 163 activity levels, developing FMS, strength, agility, co-ordination and balance, and increasing children's 164 self-confidence. Baseline data collection took place over two phases, with six schools assessed in 165 Analysis -Data were analysed using SPSS v20.0. Descriptive statistics were calculated by sex 248 and reported as means (± SD) and median (± IQR) for normally (decimal age, total score, locomotor 249 score, object-control score, BMI score and deprivation level) and non-normally distributed (individual 250 skill scores) data, respectively. Normality was assessed using the Kolmogorv-Smirnov test and the 251 interpretation of histogram and q-q plots. Transformation did not improve distribution, therefore sex 252 differences in individual skill scores were examined using Mann-Whitney U tests and differences in 253 total, locomotor and object-control scores were examined using independent t-tests. Sex differences in 254 competence level for individual skill components were tested using chi-square analysis. Univariate 255
ANCOVAs were conducted to examine sex differences in total and subscale scores, controlling for 256 age, deprivation score (home postcode data was entered into 'Geoconvert', a free online tool that 257 calculates indices of multiple deprivation based on income, employment, education, health, crime, 258 access to services and living environment) and body mass index z score. However, differences 259 between adjusted and unadjusted models were negligible and therefore all results are presented 260 unadjusted. Statistical significance was set at p <0.05. 261
Results 263 Table 1 presents descriptive statistics and sex differences for the study sample. There were no 265 significant sex differences in age, deprivation level or anthropometric variables. Competency levels 266 were found to be low among both sexes for all skills, except for the run, slide and leap, with greater 267 competency found for locomotor skills in comparison to object-control skills. No significant 268 differences in either total (p = 0.411) or locomotor (p = 0.108) score were observed between sexes. 269
However, a significant difference in object-control score was found (p = 0.002), with boys showing 270 greater competence than girls. 271
272
Insert Table 1 here 273 Table 2 provides data on individual skill scores. For object-control skills, boys scored 275 significantly higher than girls in both the throw (z = -1.97, p = 0.049) and kick (z = -4.20, p = <0.001). 276
For locomotor skills, girls scored significantly higher than boys in the run (z = -2.00, p = 0.046), hop 277 (z = -2.57, p = 0.010) and gallop (z = -2.98, p = 0.003). No further sex differences were found. 278
279
Insert Table 2 here  280   281   Tables 3 and 4 provide descriptive information on the proportion of boys and girls 282 successfully demonstrating competency at individual skill components. Significant sex differences 283 were observed for seven of the 35 locomotor skill components (see Table 3 ). Boys were significantly 284 more competent than girls for two components, the first of which required the use of the arms during 285 the run (C1) and the second related to maintaining correct body position during the slide (C2). Four of 286 the components girls were found to be significantly more competent at required correct leg 287 movement/feet placement, during the run (C4), hop (C2 and C5) and gallop (C4), with competency 288 levels ranging between 16.6% and 22.9% higher than boys. Girls were also found to be significantly 289 more competent for an additional criterion of the run (C6). Both boys and girls showed high levels of 290 competence (≥80.0%) for the following components: run (C2 and C3), leap (C2), gallop (C1 and C5) 291 and slide (C1). Conversely, low levels of competence (≤30%) were observed for both sexes for skillcomponents in the jump (C1 and C2), hop (C4 and C6), gallop (C6) and slide (C2), with even lower 293 competency levels (≤5.0%) observed for the jump (C4), leap (C3), hop (C3), gallop (C2 and C3) and 294 slide (C3). 295
296
Insert Table 3 here 297
298
Boys were more competent than girls for each of the five object-control skill components that 299 showed a significant sex difference (see Table 4 ). Boys were significantly more competent for three 300 components of the kick requiring coordination of the legs (C1, C2 and C5), with competency levels 301 between 20.9% and 33.8% higher than that of girls. Boys showed further significant differences in 302 competency relating to trunk movement (throw, C2) and body position (strike, C2). Low competence 303 was observed for the majority of components, with competency levels of ≥50% for both sexes found 304 in only eight of the 39 object-control skill components; strike (C2, C5, C6 and C7), kick (C2, C4 and 305 C6) and roll (C4). Competence levels were found to be ≤30% for both sexes in at least one component 306 of each object-control skill; throw (C1, C2, C3, C6 and C7), strike (C2), kick (C4) catch (C1), roll (C2 307 and C6) and dribble (C3 and C4). Whilst a further six components had competence levels of ≤5.0% 308 for both sexes; throw (C4), strike (C4), catch (C3 and C4) and dribble (C2 and C5). 309
Insert Table 4 here 311
312
Discussion 313
314
This study examined FMS competency in preschool boys and girls living in a low SES area of 315
North-West England. Low competence levels were found across all skills, with the exception of the 316 run, leap and slide, whilst children performed better at locomotor skills than object-control skills. No 317 significant sex differences were observed for either total or locomotor score, though boys were found 318 to have a significantly higher object-control score than girls. These findings support the study's 319 can subsequently be used to guide instructional practices. Young children may therefore require more 362 tailored instruction and practices in order to demonstrate control of more complex skill components, 363 whilst given the overall low competence levels found it would appear that both locomotor and object-364 control skills should be targeted. that the associations between FMS competency and physical activity were more significant at the 380 extremes of their distribution, highlighting that the most active participants also had the highest FMS 381 competency levels and vice versa. The present study formed part of a larger study; valid 382 accelerometer was obtained for a sub-sample of 99 participants and used to examine associations 383 between FMS and physical activity in a recent publication (Foweather et al., 2014) . Results showed 384 that 86% of children met the recommended physical activity guidelines and that both locomotor and 385 object control skills were positively but weakly associated with various intensities of physical activity 386 on weekdays and weekends. If these findings are extrapolated to the present sample, which was 387 somewhat larger (n=168), this suggests that the majority of children are gaining a sufficient dose of 388 physical activity. The low levels of FMS competence observed implies that the type and quality of 389 preschool children's physical activity experiences (structured or unstructured) may not be sufficient 390 for the levels of neuromuscular development necessary to reach mature patterns of FMS. However, 391 future research is needed. 392
The family and home environment is also important for FMS development, with parents 393 potentially influencing their child's PA behaviours through direct (e.g. providing adequate equipment, active than girls and had higher object-control skill competency, suggesting that levels of physical 432 activity may also explain sex differences. Whilst boys and girls show competence at differing skills, 433 the low competence levels observed across the sample suggest that future preschool interventions 434
should target a broad array of FMS. Nevertheless, girls may require additional or specific approaches 435 in early childhood (2-4 years) to help them develop object-control skills. The component level 436 analysis provides precise information that can assist with the design of instructional programmes and 437 targeted activities so that both boys and girls can achieve developmentally-appropriate levels of 438 competence. For example, in a session to improve running, boys could be given additional 439 instructions and activities to assist them with keeping their eyes focused forwards, whilst girls worked 440 on moving their arms in opposition to the legs, with their elbows bent. 441
The strengths of this study include the use of a validated process-based measure, allowing a 442 detailed analysis of competency for each of the twelve skills assessed, to that of an individual 443 component level. Whilst two previous studies have reported a component level analysis among 444 preschool children (Hardy, King, Farrell, et al., 2010; Ulrich, 2000) , the present study is the first to 445 explore sex differences at the component level. Furthermore, the use of video analysis, allowing slow-446 motion and repeated playback, alongside a single assessor gives confidence in the precision and 447 consistency of measurement. A limitation of this study was the 25.0% participation rate of those 448 initially invited to take part in the study (n = 673). Parents were required to provide active consent, 449 which may have influenced study recruitment. Whilst 240 children (35.6% response rate) were 450 recruited to the study, the final sample size (n=168) reflects the challenges of FMS data collection 451 with younger populations in a busy preschool setting. A further limitation is that participants were 452 recruited from areas of low SES, thus limiting the generalizability of the results. 453
With the preschool years being a key developmental stage for the acquisition and 454 development of FMS, the findings of low competence and sex differences in object-control and 455 locomotor skills among the children assessed highlights the need for improvements in competency, 456 especially when improved competence has been associated with a range of health and fitness benefits 457 boys/girls = 0%. *Significant difference ( p < .05). †Significant difference ( p < .01). ‡Performance
